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Abstract 
Fish stock assessment was carried from 1997 to December 2000 using trawling 
and acoustics methods. A total of 793 hauls of 30 minutes duration were taken 
during experimental bottom trawl surveys in the Uganda sector of Lake Victoria 
between November 1997 and December 2000 to estimate the biomass, 
composition , and distribution and population structure of the major fish species. 
A total of five lakewide acoustic surveys were undertaken at six-month intervals 
between August 1999 and September 2001 to study the seasonal changes in the 
fish stocks. 
Seventeen fish taxa were caught during bottom trawling . Nile perch , Lates 
niloticus, constituted the largest biomass (87.8%) followed by Nile tilapia , 
Oreochromis niloticus, (8.6%). Haplochromines and Nile perch occurred in all 
areas sampled while 0. niloticus and other tilapiines were restricted to waters 
<20 m deep. 
F 
A total of 681 hauls were taken during experimental bottom trawl surveys in the 
Uganda sector of Lake Victoria during the period November 1997 to June 2000 to 
estimate the distribution , abundance and population structure of the major fish 
species in waters 4-60 m deep. Seventeen fish groups were caught with Nile 
perch , Lates niloticus (L.), constituting 90.1 % by weight. Haplochromines and L. 
niloticus occurred in all areas sampled while Nile tilapia , Oreochromis niloticus 
(L.), and other tilapiines were restricted to waters <30 m deep. The mean trawl 
catch rate in the zone where artisanal fishermen operate (i .e. in waters <30 m 
depth) was 188.7 kg h(1 , of which 88.2% was L. niloticus. The relative 
abundance of the fish caught decreased with increasing water depth from 
229.0±38.1 kg h(1for all fish species in the 4-10 m depth zone to 5.0 kg h(1at 
40-50 m depth zone during the survey period 1997-2000.. The abundance index 
for all fish species living within 3-m column of water from the bottom in the 
4-40 m depth area in the Uganda portion of the lake was estimated at around 
142,000 tonnes during the period 1999-2000, of which about 125,000 and 11 ,000 
tonnes were for L. niloticus and O. niloticus, respectively. Only 29.3% of 125,000 
tonnes estimated for the bottom dwelling L. niloticus was for mature fish (>50 cm 
total length) and the rest were juveniles 
During the lake wide bottom trawl survey of 1969-1971 , 24 fish species belonging 
to 21 genera were encountered and haplochromine cichlids were the most 
abundant. The Haplochromis species complex contributed 83% by weight, 
Bagrus docmak 4.2%, Clarias gariepinus 4.1 %, Oreochromis esculentus 3.8%, 
2 
Protopterus aethiopicus 2.8%, Oreochromis niloticus 0.5% and Synodontis 
victoriae 0.4%. Lates niloticus catches were insignificant «0.1 %). A mean 
catch rate of 797 kg was estimated for waters between 4 m and 30 m deep. 
Haplochromines in the trawl declined from 91.4% in 1981 to almost zero in 1985, 
while the contribution of Lates niloticus increased from 5% to 96% during the 
same period. The mean catch rates for all fish species combined declined from 
595 kg in 1981 to 355 kg in 1983 and to 155 kg in 1985. During the 
survey of May 1993 to October 1997, Lates niloticus contributed 96.5% of the 
total catch by weight. 
Summary 
Value: The fisheries of Lake Victoria are currently very important in the national 
economy and have attracted a lot of investment including a fish processing 
network for export. As a result, fish export has become among top export 
commodities in Uganda. 
Problem: The last lakewide fish stock assessment was carried out in early 
1970s before the current changes in the fishery took place. There is need for 
information on the status of the fish stocks to guide investment in the fishery. 
Methodology: Fish stock assessment was carried from 1997 to December 2000 
using trawling , acoustics, methods. A total of 793 hauls of 30 minutes duration 
were taken during experimental bottom trawl surveys in the Uganda sector of 
Lake Victoria between November 1997 and December 2000 to estimate the 
biomass, composition , and distribution and population structure of the major fish 
species. A total of five lakewide acoustic surveys were undertaken at six-month 
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1intervals between August 1999 and August 2001 to study the seasonal changes 
in the fish stocks. 
Results (Hard Core Facts): 
(i) Bottom trawl surveys 
Seventeen fish taxa were caught. Nile perch , Lates niloticus, constituted the 
largest biomass (87 .8%) followed by Nile tilapia , Oreochromis niloticus, (8.6%). 
Haplochromines and Nile perch occurred in all areas sampled while 0. niloticus, 
and other tilapiines were restricted to waters <20 m deep. 
The relative abundance of the fish decreased with increasing water depth from 
229.0±38.1 kg for all fish species in the 4-10 m depth zone to 5.0 kg at 
50-60 m depth zone. The biomass for all fish species based on the swept area 
method in the 4-40 m depth zone was estimated at 142,000 tonnes (t). The 
biomass for L. niloticus and O. niloticus were estimated at 121 ,000 and 15,000 
tonnes. The biomass figures were interpolated to 694 000 t of L. niloticus for 
Lake Victoria of which 307 000 t was estimated for the Uganda portion of the 
lake. During the period 1998 to 2000, the mean stock densities for Nile perch 
were estimated at 9.94 , 11 .73 and 9.86 t km-2 in the Uganda, Kenya and 
Tanzania portions of the lake. Only 29.3% of Nile perch was mature fish (>50 cm 
TL) and the rest were juveniles. 
All sizes of Nile perch were caught in all areas (4-60 m deep) surveyed . 
However, the bulk of the immature Nile perch (c. 60% by numbers) were caught 
in waters 4-20 m deep. 
The annual yield from the Ugandan portion of Lake Victoria was estimated at 
107,000 t of which about 72 ,000 t was Nile perch . 
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(ii) Acoustic surveys 
The results showed a declining biomass index, with the total for all species 
crashing from 2.1 to 1.5 million tonnes over the period August 1999 to February 
2001 . Most of the reduction is in the Nile perch index, down from 1.7 to 0.7 
million tonnes over the same period. On the other hand , the stocks of small 
pelagic fish appear to be relatively stable at around 570 ,000 tonnes for mukene 
(Rastrineobola argentea) and haplochromines combined. 
High stock densities of the pelagic fish (Mukene and haplochromines) were 
recorded in the open offshore water. 
Introduction 
Until the 1970s, Lake Victoria had a multi-species fishery dominated by the 
tilapiine and haplochromine cichlids. There were important subsidiary fisheries 
for more than 20 genera of non-cichlid fishes, including catfishes (Bagrus 
docmak, Clarias gariepinus, Synodontis spp and Schilbe intermedius), the 
lungfish (Protopterus aethiopicus and Labeo victorianus) (Kudhongan ia & 
Cordone 1974). Stocks of most of these species declined and others 
disappeared following the introduction of four tilapiines (Oreochromis niloticus, 
Oreochromis leucostictus , Tilapia rendalli and Tilapia zilliJ) and Nile perch (Lates 
niloticus) during the 1950s. Since then the commercial fishery in the Uganda 
portion of Lake Victoria has been dominated by the Nile perch , Nile tilapia 
(Oreochromis niloticus) and the native cyprinid species, Rastrineobola argentea 
(Mukene). 
Lake Victoria is an important source of fish not only for local consumption but 
also for export. A number of fish processing plants have been constructed along 
the shores of the lake, 11 of which are licensed to operate in Uganda 
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(Odongkara & Okaronon 1999). The fishing capacity in the Uganda sector 
increased from about 3200 fishing canoes in 1972 to 8000 by 1990 (Okaronon 
1994) and was estimated to be about 10000 canoes in 1998 (C. Dhatemwa, 
personal communication). The Frame survey of March 2000 estimated about 
16 000 canoes in the Ugandan sector of the lake (Uganda Fisheries Resources 
Department 2001 , Asila 2001). 
This increase in fishing effort and investment was made without clear knowledge 
of the magnitude of the stocks. There are indications that the fishery yield has 
declined from 135 000 tonnes (t) in 1993 to 107 000 t in 1997 (Odongkara & 
Okaronon 1999). The only previous extensive stock assessment exercise 
undertaken was from 1969 to 1971 , before the Nile perch upsurge (Kudhongania 
& Cordone 1974). Some other bottom trawl surveys were conducted from 1981 
to 1985 (Okaronon et al. 1985; Okaronon and Kamanyi 1986) and from 1993 to 
1997 (Okaronon 1994, Odongkara & Okaronon 1999). The recent fish stock 
assessment programme, which commenced in 1997, was designed to generate 
information to underpin management decision making for the fishery. This 
included estimating the current composition , distribution , abundance, population 
structure and biomass of the major fish species. The objective of this paper is to 
provide an overview of the state of the fish stocks in the Ugandan portion of Lake 
Victoria with particular reference to biomass and distribution of the commercially 
important fish species, their exploitation and management. 
Materials and methods 
The Ugandan sector of the lake was divided into 3 zones: I - Tanzania/Uganda 
border to Bugoma Channel (Bukakata) , II - Bukakata to Rosebury (Kiyindi) , and 
111- Kiyindi to Uganda/Kenya border (Fig .1). These zones were further 
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subdivided into grids for sampling purposes; on the Ugandan sector the grids 
measuring approximately 5 nautical miles square were used . The fixing of grids 
was based on minutes of Latitude and Longitude. 
Experimental bottom trawling surveys, each lasting about 10 days, were carried 
out monthly between November 1997 and December 1999 using the research 
vessel R.V. IBIS. Each of the three zones was surveyed once every quarter to 
take account of the four climatic seasons in the area . Hauls of 30 minutes 
duration were taken using a 25.4 mm codend stretched mesh trawl in the various 
grids. The bottom trawl surveys using these grids became operational during 
1999. The grids surveyed included those with transects surveyed in earlier 
operations (1993-1998). 
A trawl net is a large wide-mouthed net dragged along the lake-bottom by a boat. 
The net (trawl) has a head rope (where the floats are attached) of about 20 
metres length and a footrope (where the chains or sinkers are attached) of about 
28 metres length ; the depth/opening of the net is estimated at 1.5 metres. The 
codend is the closed bag part of the net tied at end of the net. The net was 
dragged , during the trawling operation , by the research vessel MV. IBIS which is 
17 metres long and has a 4.9 metres beam and a 2.4 metres draft. The vessel is 
powered by a marine diesel engine rated at 180 hp and attains a maximum 
speed of 9 knots. The trawling speed was maintained at about 3 knots. 
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Fish catches were sorted into species. Fish weights and lengths were taken and 
recorded . The weights were in kilograms (kg) to the nearest 50 grams (g) for fish 
greater than 2 kg , the nearest 5 g for fish between 100 g and 1 kg and to the 
nearest 1 g for fish less than 100 g. The lengths are in centimetres (cm) to the 
nearest millimetre (mm) . 
For large quantities of fish retained , subsampling was used especially for 
smaller/juvenile specimen less than 35 cm total length for L. niloticus. The heap 
(of smaller/juvenile fish) was mixed thoroughly, a sample of known weight (3 
spades) relative to the heap was taken and analysed for lengths and/or weights 
and the results raised accordingly. 
Of the 678 hauls made in the 4-40 m depth area from November 1997 to June 
2000, 45% were taken in Zone II , 38% in Zone III and 17% in Zone I (Table 1). 
The low numbers of hauls in Zone I was primarily because of breakdown of the 
research vessel and , to a certain extent, rough weather. The majority of the trawl 
hauls (71 %) were made in waters between 10m and 30 m deep, while 18% were 
in shallower waters (Table 1). 
Length frequency analysis of Lates niloticus was carried out on about 350 ,000 
fish caught between November 1997 and June 2000 . 
Methodology for estimating fish stock abundance 
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The swept area (Asw) method (Sparre and Venema 1998) was used to obtain 
quantitative information of fish biomass from the bottom trawl survey data . 
Asw = xh * xe * HL * V * t 
Where xh is the net width factor, 0.33 (Frans Witte and Wim L.T. van Densen 
1995)
 
xe is the catch efficiency, 1
 
HL is the headline length of the trawl , 24 m
 
V is the towing speed , 3 knots (= 3 * 1.852 km)
 
t is the duration of each haul , 0.5 hour
 
Thus Asw =(0.33 * 1 * 24 * 3 * 1.852 *0 .5) / 000 =0.022002 km 
The biomass density - here referred to as standing crop - on the trawled 
ground is expressed in terms of catch per unit area (CPUA) . 
Standing crop =CPUA =W mean / (Asw * vi) 
Where W mean is the mean catch weight for all hauls in the relevant area 
Vi is the fraction of the population sampled by the bottom trawl , 0.5 
(Asila) 
The standing crop is estimated in tonnes per square kilometre (tonnes 
km-2) . 
Fish biomass in a particular area was estimated through multiplying the . standing 
crop (of that area) by the total bottom area . In this report the estimates have 
been obtained by water depth intervals. 
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Fish species composition and distribution 
During the current survey of November 1997 to June 2000, 17 species groups 
(14 genera) were recorded (Tables 2) . These groups included species complexes 
such as haplochromine cichlids . Lates niloticus dominated the catches (90.1% 
by weight) followed by Oreochromis niloticus (6.7%) and haplochromines (3.1%); 
all other species together contributed about 0.1% (Table 1). 
The highest catches were obtained in Zone I, where an average of 248 .1 kg h(1 
was recorded , followed by Zone II (182 .2 kg h(1) and Zone III (155 .7 kg h(1) 
(Tab le 3). Species divers ity was greatest in the depth range 10-20 m, and 
declined markedly with increasing depth (Table 2) . A high proportion of the fish 
(90 .7%) was found in waters <30 m deep (Table 2) . L. niloticus and 
haplochromines occurred in all areas sampled while O. niloticus and other 
tilap iines were restricted to waters less than 30 m deep (Table 2). Few fish were 
caught in waters of depths greater than 40m, and these were restricted to L. 
niloticus, haplochromines and Barbus spp . 
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Relative abundance of the fish stocks 
Mean catch rates 
The mean catch declined from 229.0±38.1 kg in the 4-10 m depth zone to 5.0 
kg at 40-50 m depth zone (Table 2). A mean catch rate of 188.7± 19.7 kg 
was calculated for the 4-30 m depth range where the artisanal fishermen 
operate. 
Standing crop 
The standing crop of fish in the Ugandan part of Lake Victoria is illustrated in 
Table 4 and Fig. 2 for all species, Fig . 3 for L. niloticus and Fig. 4 for 
0. niloticus. 
L. niloticus was recorded in all areas surveyed but high concentrations of 
>10 tonnes km-2 were recorded in B06 ( Oamba Channel in Zone II), B08 (Mvuja 
Island area west of Luvia and Oagusi Islands in Zone III) , B10 (Berkeley Bay­
off Majanji in Zone III) , C03 (Kasuri-Sari Island waters in Zone II) , C04 (Buvu-Mu 
island area - off Entebbe Airport in Zone II) , C09 (Sagitu-Masiwa Island waters in 
Zone III) , 002 (White stony-Bale area south of Lambed in Zone I) , E02 (Bale­
Namirembe off Oimu in Zone I) , 004 (Kitobo- Nsirwe Island waters in Sesse 
Island in Zone II) , E03 (Linga-Lujabwa Island area south of Bugala Island , 
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-Kalangala District in Zone I) and F02 (Masambwa-Lujabwa Island area - south of 
Bugala Island , Kalangala District) (Fig. 3). 
However, O. niloticus the was recorded in waters less than 20 m deep; high 
densities of >1 tonne km-2 were recorded in Katonga River mouth and 
surrounding waters in Zone II (C03), C04 (Buvu-Mu island area - off Entebbe 
Airport in Zone II) , and Kasakah-Mweza-Lunguru area in Zone I (003) (Fig . 4). 
Fish stock biomass 
From the swept area method , the abundance index for all fish species living 
within 3-m column of water from the bottom in the 4-40 m depth zone in the 
Uganda portion of the lake was estimated at around 142,000 tonnes during the 
period 1999-2000 (Table 5). The abundance index for L. niloticus and 0. 
niloticus were estimated around 125,000 and 11 ,000 tonnes, respectively, during 
the period 1999-2000 (Table 5) . 
Population characteristics of Lates niloticus 
The length range of about 350,000 fish measured was 2 137 cm TL. 50% of the 
fish had a TL of 4 - 16 cm and 73% of 5 - 26 cm . The modal length was 10 cm. 
The abundance index for L. niloticus was distributed to all length groups on the 
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basis of the length frequency distribution of a total of about 350 ,000 fish of total 
length ranging from 2 cm to150 cm. The abundance indices showed that only 
29 .3% of 121 ,000 tonnes estimated for the bottom dwelling Nile perch during 
1999-2000 was for mature fish (>50 cm total length) and the rest were juveniles 
(Table 5) . 
Discussion 
During the lakewide bottom trawl survey of 1969-1971 , 24 fish species belonging 
to 21 genera were encountered and haplochromine cichlids were the most 
abundant. There were remarkable changes in species composition by depth with 
the maximum species diversity in the shallow waters. The Haplochromis species 
complex contributed 83% by weight, Bagrus docmak 4.2%, Clarias gariepinus 
4.1 %, Oreochromis esculentus 3.8%, Protopterus aethiopicus 2.8%, 
Oreochromis niloticus 0.5% and S. victoriae 0.4%. Lates niloticus catches were 
insignificant «0.1 %). A mean catch rate of 797 kg was estimated for waters 
between 4 m and 30 m deep (Fig. 5). The mean total length of some fishes 
(Haplochromis spp , S. victoriae , Xenoclarias eupogon) increased with depth . 
Bottom trawling in the Ugandan waters of Lake Victoria during 1981-1985 
(Okaronon J.O. , Acere T.O. and Ocenodongo D.L. , 1985; Okaronon and 
Kamanyi 1986) yielded all but two of the non-cichlid species Gnathonemus 
longibarbis and Brycinus sp. found in the 1969-71 surveys. Haplochromines in 
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the trawl declined from 91.4% in 1981 to almost zero in 1985, while the 
contribution of Lates niloticus increased from 5% to 96% during the same period. 
The mean catch rate for all fish species combined declined from 595 kg h(1 in 
1981 to 355 kg h(1 in 1983 and to 155 kg h(1 in 1985 (Fig . 5) . 
During the survey of May 1993 to October 1997 (Okaronon 1994, Odongkara & 
Okaronon 1999), L. niloticus contributed 96 .5% of the total catch by weight. Fish 
diversity and abundance decreased with increasing water depth . About 60% of 
the total fish catch was in waters less than 30 m deep. The mean annual catch in 
the 4-30 m depth zone was 150 kg h(1. 
Three fish species recorded during the 1993-97 survey (Barbus altianalis, 
Oreochromis variabilis and Xenoclarias eupogon) were not caught in 1997/2000, 
suggesting a further decline in species diversity. More fish (about 89% of total 
catch by weight) were recorded in waters less than 30 m deep during 1997/2000 
compared to about 60% during 1993-1997. During 1997/2000 surveys, three 
additional fish species, Aethiomastacembelus frenatus, Schilbe intermedius and 
Tilapia rendalli, were found. These species were absent during the 1993-1997 
survey period. 
The experimental trawl CPUE has shown a continuous marked decline since the 
trawling survey of 1969-1971. CPUE in waters less than 30 m was on the 
average 797 kg h(1over the 1969-1971 survey period and declined to 115 kg h(1 
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in 1997/1998. The average catch in 1997/2000 increased to 188.7±19.7 kg h(1 , 
but this increase was probably due to the change of experimental trawl gear 
effective November 1998 coupled with heavy rains during 1998/1999. 
The fish species composition in 1969-1971 was very different from 1997/2000 
survey. The different behaviour and possible net avoidance of Lates niloticus 
presently targeted by the trawl net, may be partially responsible for the decline in 
fish stocks in the experimental trawl catches. The 71 % decline in catch rates in 
1997/2000 compared to that for 1969-71 is of major concern . 
Conclusions 
•	 The introduced Lates niloticus currently dominates the demersal (bottom 
dwelling) fishery of the Ugandan sector of Lake Victoria followed by the 
introduced O. niloticus and the haplochromine cichlids . 
•	 L. niloticus and haplochromine cichlids occurred in all areas sampled (4-50 
m deep) while 0. niloticus and other tilapiines were concentrated in waters 
less than 20 m deep. Fish were rarely caught in waters of depths greater 
than 40m 
•	 The catch per unit of effort (CPUE) in waters less than 30 m declined from 
797 kg h(1- for all fish species - during the 1969-1971 survey period to 
195 kg h(1during 1997/2000. 
•	 Only 29 .3% of 121 ,000 tonnes estimated for the bottom dwelling L. 
niloticus during 1999-2000 was for mature fish (>50 cm total length) and 
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the rest were juveniles 
•	 Estimated annual yield from the Ugandan sector of the lake is currently 
about 90 ,000 tonnes for L. niloticus, suggesting that a large proportion of 
fish harvested is immature. 
Recommendations 
The paper recommends that: ­
•	 the use of small mesh size « 127 mm) gill nets should be minimized. This 
will reduce the capture of immature fish ; 
•	 Fish processing factories should discourage the marketing of 
L.	 niloticus of less than 2 kg ; 
•	 human activities that lead to reduction in suitable water habitat for fish 
should be minimized , and 
•	 regular surveys should be continued to monitor possible changes of the 
fish stocks in the lake. 
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